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Dear  US Coas t  Guar d:  
 

Thank you f or  t he oppor t uni t y t o par t i ci pat e f ur t her  i n t he 
pr ocess  of  det er mi ni ng t he goal s  and set t i ng t he s t andar ds  f or  
addr ess i ng bal l as t  wat er  as  a vect or  f or  i nvas i ve speci es  i nt o t hi s  
count r y ( and our  obl i gat i on t o keep t he same s t andar ds  when 
addr ess i ng out goi ng bal l as t  wat er ) .    I  was  a par t i ci pant  i n t he 
GLOBALLAST I MO wor kshop i n Mar ch 2001 and a suppor t er  of  St andar d 2 
( i n t he Feder al  Regi s t er )  dur i ng t hat  wor kshop.   Al t hough t he bas i c 
pr emi se set  up by t hat  s t andar d i s  s t i l l  val i d,  my t hi nki ng about  i t  
has  evol ved    I t  i s  evi dent  al so t hat  t he Coas t  Guar d wor kshops ,  
s i nce t hat  I MO meet i ng,  have pr ovi ded addi t i onal  avenues  f or  t hought  
r el at i ve t o s t andar ds .    

I t  i s  cl ear  t hat  t her e i s  and shoul d be onl y one goal  i n t hi s  
pr ocess ;  t hat  i s ,  t o el i mi nat e bal l as t  wat er  as  a mechani sm f or  
i nt r oduci ng i nvas i ve speci es .   That  sai d,  t he cos t s  of  t hi s  pr ocess  
do need t o be wei ghed agai ns t  t he l ong t er m benef i t s .  
 
General Comment:   

Theassumpt i on t hr oughout  t he di scuss i on of  t hese s t andar ds  i s  
t hat  a per cent age r educt i on i n abundance i s  di r ect l y and l i near l y 
r el at ed t o r educt i on i n success f ul  i nvas i on pr obabi l i t y.   Thi s  
assumpt i on i s  not  necessar i l y val i d and i t s  assumpt i on i nt r oduces  a 
pot ent i al  di sconnect  bet ween t he sugges t ed s t andar ds  and t hei r  
pot ent i al  i mpact  on our  goal s .   Reduci ng an or gani sm’s  abundance by 
95% does  not  necessar i l y r educe t he l i kel i hood of  success f ul  i nvas i on 
by 95%.    A success f ul  i nvas i on may have al most  as  l i kel y a chance of  
occur i ng wi t h ei t her  popul at i on i nt r oduct i on ( 100% or  5%)  i f  5% i s  a 
suf f i ci ent l y hi gh dens i t y.    
 
 
 
 
 
 
 
 
I nvas i on Success  
Pr obabi l i t y 



 
 
 
 
    
      Popul at i on Si ze 
 
 
For  t hi s  r eason,  I  s t r ongl y encour age t he Coas t  Guar d t o f ol l ow t he 
appr oach used f or  f eder al  wat er  qual i t y s t andar ds  and use an absol ut e 
concent r at i on s t andar d.   Thi s  wi l l  al so make enf or cement  eval uat i on 
s i mpl er .   Agent s  wi l l  not  have t o measur e unt r eat ed wat er s  i n f or ei gn 
por t s  t o det er mi ne compl i ance,  as  t hey woul d wi t h per cent age 
s t andar ds .   
 
The Goals (G1-G3) 

 
I t  i s  evi dent  f r om eval uat i ng t he comment s  t o dat e t hat  some 

ar e t aki ng t he goal  as  l aw and t her ef or e ar e t r yi ng t o i nt er pr et  i t  
ver bat i m,  r at her  t han addr ess i ng i t s  i nt ent .   Ther ef or e,  l et  me t r y 
an al t er nat i ve goal :  
 
Goal 4 -   Bal l as t  wat er  needs  t o be af f ect ed i n such a way as  t o 
mi ni mi ze t he pot ent i al  f or  i nt r oduct i on of  i nvas i ve speci es .  

Thi s  goal  i s  cl ear  and not  subj ect  t o mi s i nt er pr et at i on.   I n 
t he s t at ement  of  t he goal ,  t her e i s  no need t o addr ess  what  can be 
done t oday (  Bes t  Avai l abl e Technol ogy)  or  t he l ong- t er m benef i t s  and 
cos t s .   These can be addr essed by t he par t i cul ar  s t andar d adopt ed.   
 
.    
 
 Standards   
 
The most  i mpor t ant  ques t i on i s ,  what  mi ni mum s t andar d shoul d be 
r equi r ed as  soon as  poss i bl e by t he Coas t  Guar d,  gi ven 1)  t he need t o 
pr oduce an ef f ect i ve r educt i on i n success f ul  i nvas i on pr obabi l i t y,  2)  
avai l abl e t echnol ogy t o at t ai n t hi s  goal ,  and 3)  t he l ong- t er m cos t s  
and benef i t s  t o soci et y of  i mpos i ng t hese s t andar ds .  
 
I  pr opose t hat  we use t he s t r at egy of  engi neer s  when bui l di ng 
s t r uct ur es .   That  i s ,  bui l d t o t he s t andar d condi t i ons  expect ed and 
t hen add a f act or  f or  sys t em f at i gue and ext r eme condi t i ons .   Thi s  
was  t he i nt ent  of  S1 as  endor sed by mos t  of  t he wor ki ng gr oups  at  t he 
GLOBALLAST wor kshop.   However ,  mor e t i me was  needed at  t hat  wor kshop 
t o cons i der  i mpl ement at i on of  S1,  and eval uat i on of  comment s  
i ndi cat es  t hat  t hi s  i s  t he maj or  pr obl em i dent i f i ed.   Bel ow I  sugges t  
an al t er nat i ve s t andar d.   
 
 

X 0. 05X 



Eval uat i on of  Appr oach 
 
Bacteria Standards:    

For  bact er i a ( and vi r uses ,  not  addr essed her e,  but  assumed t o 
be sat i s f act or i l y af f ect ed t o at t ai n t he bact er i al  s t andar ds) ,  t he 
cur r ent  f eder al  s t andar d appear s  wor kabl e ( i . e. ,  i ndi cat ed i n S3 and 
S4) .    At  f i r s t  di s r egar di ng t he ut i l i t y of  t hi s  s t andar d t o achi eve 
a suf f i ci ent  r educt i on i n i nvadi ng pr opagul es ,  I  am compl et el y i n 
f avor  of  a dens i t y s t andar d.   I t  el i mi nat es  mos t  of  t he pr obl ems 
associ at ed wi t h ver i f yi ng per cent age r educt i ons  i n bal l as t  wat er  at  
t he r ecei vi ng por t ,  t hus  maki ng i t  a s t andar d t hat  can be eas i l y 
( r el at i vel y)  assessed by t he moni t or i ng agency ( Coas t  Guar d) .   Wi l l  a 
r educt i on i n bact er i al  concent r at i ons  t o t hi s  l evel  vi a t r eat ment  or  
no t r eat ment  (  i f  concent r at i ons  ar e l ess  t han t he s t andar d)  
el i mi nat e i nvas i on by bact er i a and vi r uses?  The answer  i s  no,  but  
t hi s  i s  a not  a bad i nt er i m s t andar d.   However ,  t her e ar e sui t es  of  
or gani sms  ( pr ot i s t s ,  f ungi ,  and ot her  i nf ect i on caus i ng or gani sms)  
t hat  coul d be at  hi gh concent r at i on i n wat er  wi t h r el at i vel y l ow 
concent r at i ons  of  t he s t andar d t es t  bact er i a.   Ther ef or e,  I  pr opose a 
r evi s i on t o t he bact er i al  s t andar d pr oposed i n S3 and S4.  

  
Revised Bacteria Standard:  

 E. coli or  ent er i c cocci  mus t  be r educed by 95% and must  be 
bel ow t he f eder al  l i mi t  bef or e bal l as t  wat er  can be di schar ged.    

By i mpos i ng t hi s  r evi sed s t andar d,  bal l as t  wat er  t r eat ment  
sys t ems wi l l  be r equi r ed t o af f ect  bact er i a ( and vi r uses)  even i n 
wat er s  t hat  do not  cont ai n speci f i c pat hogeni c bact er i a f or  humans . ,  
but  whi ch cont ai n ot her  bi ol ogi cal l y i mpor t ant  or gani sms  of  t hi s  
t ype.    Thi s  r evi sed s t andar d i nvokes  t he use of  per cent ages .  whi ch 
i s  di f f i cul t  (  i mposs i bl e)  t o ver i f y i n t he f i el d,  but  i n BWT 
sys t ems,  t es t s  can be shown t o gener at e t hese r esul t s  and t he shi p 
l ogs  shoul d show t hat  t he t r eat ment  sys t em has  been used.   Thus , I  
pr opose t hat  t he per cent age s t andar d be used i n t es t i ng,  whi l e t he 
absol ut e s t andar d ( f eder al  l i mi t  f or  conat ct  wat er )  be used i n 
enf or cement .    Thi s  r evi sed s t andar d r equi r es  act i ve t r eat ment  and 
t hus  hel ps  t o f i l l  t he l oophol e of  pot ent i al  i nvas i on by or gani sms  
whose abundance i s  not  cor r el at ed di r ect l y wi t h t he f eder al  s t andar d.  
 
 
 
 
St andar d 1 ( GLOBALLAST PROPOSAL A) :   Thi s  i s  t he s t andar d suppor t ed 
by at  l eas t  4 of  5 wor ki ng gr oups  at  t he GLOBALLAST wor kshop 
pr i mar i l y because i t  was  f unct i onal ( i . e. ,  i t  woul d have an i mpact  on 
l i kel i hood of  i nvas i on success ) ,  appear ed pr act i cal l y poss i bl e,  and 
i t  mat ched some of  t he bes t  es t i mat es  f or  BWE.   I n addi t i on,  i f  t he 
t r eat ment  sys t em wor ked t o t hi s  s t andar d over  t he ent i r e r ange of  
envi r onment al  condi t i ons  t han i t  l i kel y woul d be even mor e t han 95% 
ef f ect i ve under  mos t  condi t i ons  ( i . e. ,  t he engi neer i ng s t r at egy) .   



As f or  or gani sms ,  t he i nt ent  of  S1 was  cor r ect .   That  i s ,  
or gani sms  acr oss  s i zes  and t axonomi c gr oupi ngs  ar e di f f er ent i al l y 
vul ner abl e t o var yi ng t echnol ogi es .   Thus ,  i t  was  deemed essent i al  
( by t he GLOBALLAST wor ki ng gr oups)  t o t es t  r epr esent at i ve or gani sms  
f r om al l  t hese t axonomi c gr oups  and at  di f f er ent  l i f e s t ages .   
However ,  gi ven t he per mut at i ons  needed t o t es t  al l  t hese or gani sms  
( at  hi gh dens i t y)  over  t he wor s t  envi r onment al  condi t i ons  expect ed 
and f or  al l  t hese abi ot i c var i abl es  seems ext r emel y unl i kel y,  unl ess  
some of  t he envi r onment al  var i abl es  and or gani sm t ypes  can be 
cont r ol l ed.    

Ther ef or e,  I  pr opose a di r ect ed s t r at egy by t he Coas t  Gur ad t o 
i dent i f y a smal l  set  of  t es t  or gani sms  ( poss i bl y onl y 2- 4 t axa/ l i f e 
s t ages)  t hat   wi l l  be model s  f or  BWT ef f ect i veness .   Sci ent i s t s  
shoul d be di r ect ed ( vi a Coas t  Guar d/  Sea Gr ant  f unds)  t o devel op t hi s  
set  of  or gani sms  by conduct i ng exper i ment s  t o cor r el at e sur vi ovor shi p 
of  t hese t es t  or gani sms  wi t h ot her  i mpor t ant  r es i s t ant  t axonomi c 
gr oups  under  var yi ng t r eat ment s  and envi r onmnet al  condi t i ons .    

For  exampl e,  Artemia sp.  i s  a t axon t hat  1)  cannot  i nvade most   
habi t at s  ( i . e. ,  i t  wi l l  not  become an i nvader  i f  t es t ed i n out door  
f aci l i t i es ,  2)  i s  easy t o cul t ur e f or  var i ous  l i f e s t ages  and s i zes  
( about  200 mi cr ons  up t o sever al  mm) ,  3)  can pot ent i al l y be t es t ed i n 
f r eshwat er  and mar i ne habi t at s  ( i f  t r ansf er r ed t o f avor abl e 
condi t i ons  af t er  t es t i ng) ,  and 4)  i s  known t o be r es i s t ant  t o many 
known t r eat ment s .   Thi s  t axon coul d be used i n t he l ab t o devel op 
sur vi vor shi p cor r el at i ons  wi t h ot her  r epr esent at i ve t axa ( e. g,  f r om 
t he l i s t  pr esent ed i n S1)  and t r eat ment s  under  var yi ng envi r onment al  
condi t i ons .   Then,  Artemia or  ot her  s t andar d t axa coul d be used i n 
s t andar di zed pl at f or m or  shi pboar d t es t i ng s t udi es .    

I n addi t i on,  I  pr opose t hat  t he Coas t  Guar d es t abl i sh t es t i ng 
s i t es  wher e condi t i ons  ar e known t o be har sh t o known t echnol ogi es .   
For  exampl e,  i n t he Gr eat  Lakes ,  t es t i ng i n Dul ut h has  shown t hat  
di s sol ved or gani c mat t er  l evel s  ar e hi gh,  whi l e sedi ment  l oads  ar e 
hi gh i n t he Tol edo har bor  ar ea.   Tes t  s i t es  ar e cl ear l y needed at  
whi ch envi r onment al  condi t i ons  can be r el i abl y expect ed or  gener at ed 
f or  bot h pl at f or m t es t i ng and shi pboar d demons t r at i on.  

Tes t  or gani sms  coul d be mai nt ai ned at  des i gnat ed t es t  
f aci l i t i es  and compani es  coul d pay t o use t he f aci l i t y and or gani sms  
t o t es t  t hei r  pr oduct s .   Thi s  i s  an aspect  of  t he i nt ent  behi nd t he 
cur r ent  cal l  f or  Sea Gr ant  pr oposal s  t o conduct  shi pboar d 
demons t r at i ons  us i ng MARAD vessel s .   However ,  t he l ocat i ng of  t hese 
vessel s  at  s t r at egi c l ocat i ons  wi t h speci f i c t es t  or gani sms  woul d 
hel p t he Coas t  Guar d cer t i f y speci f i c t r eat ment s .   
 
 
St andar d 2:   Si ze Cr i t er i on 
Too many pot ent i al  i nvadi ng speci es  have l i f e s t ages  t han ar e near  or  
l es s  t han 100 mi cr ons  i n s i ze.   Di nof l agel l at e cys t s ,  copepod eggs ,  
and a compl et e sui t e of  bact er i a woul d not  be af f ect ed wi t h t hi s  
cr i t er i on.   The hope t hat  we woul d af f ect  t hese smal l er  or gani sms  by 



t r eat i ng bal l as t  wat er  f or  t he l ar ger  or gani sms ,  was  not  an ar gument  
ent er t ai ned at  t he GLOBALLAST wor kshop and i t  woul d not  wor k,  
especi al l y wi t h cer t ai n t echnol ogi es .  
 
St andar d 3:   Coas t  Guar d Wor kshop Pr oposal  A 
No j us t i f i cat i on i s  gi ven f or  havi ng a 99% r educt i on cr i t er i on f or  
zoopl ankt on and onl y a 95% cr i t er i on f or  phyt opl ankt on.   I s  i t  
sugges t i ng t hat  phyopl ankt on i ncl udi ng di nof l agel l at es  ar e mor e 
di f f i cul t  t o ki l l  and t hus  r eal i s t i c t r eat ment  ( BAT)  out comes  
necess i t at e t hi s?  Gi ven t he need t o r educe t he t r ansmi ss i on of  smal l  
or gani sms  t hat  can encys t  (  e. g. di nof l agel l at es   and Pfiesteria) ,  wi l l  
an accept ance of  95% f or  phyt opl ankt on ( col l ect i vel y)  have t he 
des i r ed ef f ect  of  el i mi nat i ng bal l as t  wat er - based i nvas i ons?  Al so,  I  
have wor ked wi t h sampl es  i n whi ch 99% of  t he copepods  wer e naupl i i ,  
and whi ch shoul d be cons i der abl y eas i er  t o ki l l  t hat  adul t s .   Woul d 
we be sat i s f i ed wi t h a s t andar d t hat  al l owed a f ew mi l l i on adul t  
zoopl ankt er s  ( 1 per  l i t er ?)  wi t h eggs  t o ent er  a wat er  body f r om a 
s i ngl e shi p,  even i f  we had ki l l ed mi l l i ons  of  i ndi vi udual s  at  t he 
vul ner abl e l i f e s t age?  I  t hi nk not .   Thi s  was  t he r at i onal e f or  
choos i ng speci f i c t axa as  r epr esent at i ve t es t  or gani sms .   The use of  
per cent ages  al so i s  pr obl emat i c her e i n f i el d ver i f i cat i on. .   
 
St andar d 4:  Coas t  Guar d Wor kshop Pr oposal  B 
Thi s  i s  t he absol ut e cr i t er i on f or  al l  or gani sms  gr eat er  t han 50 
mi cr ons ,  but  l i ke S3 i t  assumes  t hat  t r eat ment  ( or   none i f  bel ow 
s t andar d t hr eshol ds) ,  t o r educe bact er i a concent r at i ons  t o t he 
f eder al  s t andar d,  wi l l  deal  wi t h al l  speci es  l ess  t han 50 mi cr ons .   
At  t hi s  s i ze,   di nof l aggel at e cyct s  and pot ent i al l y s t ages  of  
Pfiesteria,  al ong wi t h pr ot i s t s  and many phyt opl ankt on coul d be f ound 
i n accept abl e bal l as t  wat er .  As  i n t he comment s  t o S1,  I  sugges t  t hat  
a 95% r educt i on r ul e be i mposed f or  t es t i ng bact er i al  concent r at i ons  
as  a means  of  i mpact i ng t hese ’ot her ’ or gani sms .  
 
 
Pr oposed I nt er i m  St andar d:  
 
Use t he Revi sed Bact er i al  St andar d i n conj unct i on wi t h S1 ( f r om t he 
GLOBALLAST wor kshop)  wi t h t he f ol l owi ng modi i f cat i on t o S1.  
1.  As  under  S1,   i dent i f y a smal l  set  of  t axa and l i f e s t ages  ( n=2- 4)  

t hat  can act  as  sur r ogat es  f or  t he most  di f f i cul t  or gani sms  t o 
ki l l  i n bal l as t  wat er ,  i ncl udi ng or gani sms  associ at ed wi t h 
sedi ment s  ( t o af f ect  or gani sms  i n NOBOBs) .   Not e t hat  t her e shoul d 
be di f f er ent  or gani sms  f or  f r eshwat er  and mar i ne cer t i f i cat i on 
( i . e. ,  us i ng f r eshwat er  or  mar i ne por t s  of  cal l ) .  Demonst r at e t he 
speci f i ed per cent age r educt i on ( 95% as  an i nt er i m r equi r ement ?)  of  
t hese or gani sms  ( wi t h l i mi t ed conf i dence i nt er val s )  i n shi pboar d 
mesocosm t es t i ng ( or  i n bal l as t  t anks)  under  t he f ol l owi ng 
envi r onment al  condi t i ons  f or  i ncomi ng bal l as t  wat er :  

Temperature:  Bot h < 8C,  and < 25C(  but  gr eat er  t han 20C)   



pH:  Medi an f or  f r eshwat er  or  mar i ne condi t i ons  ( + 0. 5 pH uni t s )  
Dissolved Oxygen: at  l eas t  60% sat ur at i on 
Dissolved Organic Matter: at  l eas t  t he upper  80th per cent i l e f or  t hi s  

var i abl e f ound i n t he l i t er at ur e f or  har bor s  ( TBD – t o be 
det er mi ned)  

Particulate Organic Matter: :  at  l eas t  t he upper  80th per cent i l e f or  t hi s  
var i abl e f ound i n t he l i t er at ur e f or  har bor s  ( TBD – t o be 
det er mi ned)  

Suspended Sediments:  at  l eas t  t he upper  80th per cent i l e f or  t hi s  
var i abl e f ound i n t he l i t er at ur e f or  har bor s  at  mi d- dept h ( TBD – 
t o be det er mi ned) .  

 
DOM,  POM,  and SS condi t i ons  do not  have t o be t es t ed concur r ent l y.    
 
These var i abl es  and t hei r  condi t i ons  pl ace a r easonabl y hi gh s t andar d 
f or  mos t  r ecogni zed t echnol ogi es  bei ng devel oped.  
 
Ther e i s  s t i l l  i nf or mat i on t hat  needs  t o be gat her ed t o gener at e 
number s  f or  t hi s  s t andar d,  but  t he Coas t  Guar d can put  t oget her  a 
t eam of  sci ent i s t s  t o i dent i f y t he appr opr i at e t es t  or gani sms  and a 
t hor ough l i t er at ur e r evi ew or  sampl i ng f or ay can det er mi ne t he r ange 
of  envi r onment al  var i abl es .   I f  i ndi vi dual s  can f i nd pot ent i al  
i nvadi ng speci es  t hat  have bet t er  sur vi vor shi p t han t he t es t  
or gani sms ,  t hen t he s t andar d can be r evi sed.   I f  t echnol ogy i mpr oves  
beyond what  we have obser ved t o dat e,  whi ch i t  sur el y wi l l ,  t hen t he 
s t andar d can be r evi sed upwar d.   I n addi t i on,  f i el d assessment  by 
enf or cement  of f i cer s  needs  t o be cons i der ed.    
 
Si ncer el y,  
 
 
 
Jef f r ey G.  Mi ner  
( 419)  372- 8330 
j mi ner @bgnet . bgsu. edu 
 
 


